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HKV Consultants

Small company (50 persons, 80% academic)
Founded in 1995

Focus on probabilistic methods in flood
risk management (assessment of

probabilities, economic damage, cost-

benefit analysis)

Multiple disciplines: civil engineering,
mathematics, programming, ....

Collaboration with universities (supporting
professor in risk analysis of water
systems, PhD students, MSc students)




Topics

e The concept of probabilistic assessment
e Stochastic variables

e Example: HYDRA-B




Probabilistic assessment

Combination of physical models and statistics

Main issue: how to combine the stochastic
variables with different time scales?

Stochastic variables not always independent

Each system has its properties and requires
different approach




Alternative

Area Info

Database
Water levels

waves
Climate scenario alternative

Statistics Levee Info

Critical wave discharge

Flooding
probility

Hydra-diagram




The Heiberlamds
Flooded area in the absence
of all water defences




Four Hydra-programs

COAST: Hydra-K (correlation between water
levels and wind)

TIDEL-RIVER: Hydra-B (tidel time scale and
river time scale, correlation between wind
speed and sea water level)

LAKE: Hydra-M (water levels, wind set-up and
waves)

LAKE-RIVER: HYDRA VY (water levels, wind
set-up, river discharge)




Hydra-B: tidal — river area

The probabilistic model takes the following
variables into account:

Rhine discharge

Meuse discharge

Sea water level

The wind speed over the area
The wind direction over the area

Failure of storm surge barriers




@_THrdra—B - About

——— Hydra-B

Assessment program for the height of flood
defences in the tidal river area of The Netherlands

Yersion 3.1.0

Copyright © 2002-2004, Rijkswaterstaat/RIZA

Benedenrivieren: Yerzion: 1.10.1 September 2004
owverslagdehiet. VWersion: 1.0.1 September 2004

Developed by Ministry of Transport, Public Works and Water Management/RIZA
and EHKY consultants

Client:
Ministry of Transport, Public Works and Water Management/RIZA

Implemented Iny ; for questions wvisit
EHKY consultants www.waterkeren.nl

o Send an enail to the help desk




Three areas

The sea area. Storm floods and high wind
speeds and cause wind generated waves

The river area. Extreme discharges, wind
speeds are not very high

The transition area. Not only tidal storms
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and high wind speeds,
¢ but also high discharges
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T Hydra-BT - Parameters - Dike-section computation

Type of computation Climate zcenanioz

f+ Hydraulic load " without climate scenaring
" Dvertopping discharge i+ befare 2060 " minimum scenario
. (" before 2100 « middle scenario
Frequencies

" maximun scenario
[ Only freguency for crest level of profile

Mumber af frequenties: ]

Frequency
[14wear]

F ailure mechanism

2% 'Wave un-up

f+ ‘wiave overtopping Owertopping criteria

1 14 1000 T Ifsém
2 14 1250

3 1/ 000 10 Idsdm
4 1/ 4000 " water level
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& Hydra-BT - Dike ring 21

File Edit View Boundary-Conditions Dike-Ring  Computation Parameters Extra Help

(IR ACHC: . =2 [ [Dkering 21 ~]
),

|2 Dike ring 21 ~
+-[7] Goudswaard
[ Heinenoord
+-[_ 1 Oud-Bsijerland
+-[ 1 Slikkerveer
+-[7] Stiijen
+-[7] Stiiensas
-1 Zuid-Beijerland
=[] Cross sections
il default 1-on-2-cross section
il default 1-on-3-cross section
el default 1-or-d-cross section
il default 1-or-G-cross section
—-[ 7] Computations
-\&‘f 23 ave runup
-\&f W ater lewvel
-Qf wave overtopping
=[] Wave parameters

Parameters fram

Qriginal
. Slightly changed
= =[] Dike rings
[ Hoekse waard

Dike ring = Hollandsch Diep ~ =[] Hollandsch Diep
Reading closure function =[] Computations
Reading flood waves 3 2%t ave unup

Flood wave for peak wvalue 60008008 -@fWaterlevel

Flood wave for peak value

7000.000 3

-\&f “Wave overtopping
> [ Oude Maasz w

x = 205435, v = 515505




GIS information (location points)




Maln screen

@7— Hydra-B - Benedenrivierengebied

File Edit Yiew Boundary-Conditions Location  Cross-3ection  Computation  Wave-Parameters  Parameters Exbra  Help

“T{fr? '32. 'El é @ il _M—L: E IBenedenrivierengebied

~+{_] Oude Maas km 335

{7 Oude Maaz km 933

~+{_] Oude Maas km 1000

~{ 7] Oude Maas km 1001

~+{_] Oude Maas km 1002

(7] Oude Maaz km 1003

{1 Oude Maas km 1004

~{ ] Oude Maas km 1005

~{ 7] Dude Maas km 1006

=1-i_{ Rotterdam

=11 Cross sections

ol PT_10p2_2harmi 7 Oar

ol PT_TopZ_frl1op100_2bermay Ogr
-l P1_Top3_2berma 7 Ogr

- Fr_lopa_frl_1op100_2bermz70gr
ol P1_T0OpA_2bermz 7 0or

o PT_Topd_frl1op100_2bermay Ogr
ol P1_Topd_fr_Top100_5_damz70gr
- pr_lopd_fil_ 1op100_6_damZ70gr
=[] Computations

\{\Pf Pr_1op2_2bem70gr

\;rf Fr_1op3_2bermZ?0ar

{:vf Fr_1opd_2bermnZOgr

qf Fr_1opdfrl_1op100_5_dam270ar

7] Spui 1111

-7 Spui 1112

) Spui1113

o

Ix = 93754, v = 434255



Cross-section editor

@:‘r_ Hydra-B - Cross-section editor

— Crozs-zection data

I arne: ||:ur_1 apd_fl_Top100_E_dam:z70agr

D amtype: Iw TI Crest level; | B.00 [r+MaP]
Crarn height: I 2000 [m+MAP]  Dike normal: | 27000 [Fwrt Morth]

From To

Diztance Height Diztance Height Slope Roughness Help

[mn] [m+MAP] [mn] [m+MAP] [1:n] [-]
-300 -4.5 1.5 1000 04
0 1.5 1.5 4.0 04 Add row
12 15 16 BO.O ns
18 16 a6 .1 4.0 1

I Dekleron

— Graphizal wigw

Fotterdam (94160 4367200 : pr_1opd frl_1op100_6 dam2ylgr

Inzert row

Crozs section
¥ Toe

Height [m+MNAP]
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Example of output

g‘i.' Hydra-BT - Frequency line hydraulic load level

Freguency line hydraulic load level
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& Hydra BT - Frequency line overtopping discharge

Frequency line overtopping discharge

Return perio
Location: Rotterdam (941

Overtopping dizcharge (ls/m)

[ J .

100000
Return period (year)

Location: Ratterdam (94160,436720)




